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EGGPLANT BLIGHT.
C. W. Edgebton and C. C. Moreland
The eggplant has long been a popular
Yegetable in the south-
ern states. It grows very rapidly
in a favorable environment
and when not affected with disease,
makes very heavy yields
Nearly every garden contains a few
plants for home use and
some truckers grow the vegetable on a
comparatively large scale
for shipment to various markets.
However, it would be grown,
to 'a much larger extent if it were not for
certain diseases which
are always more or less present. In
Louisiana, these diseases
nearly alwavs cut down the yield from fifty
to seventy-five per
cent and some years ruin the whole
crop. On account of these
troubles, most truckers do not care to
risk a very large acreage
in this crop.
DISEASES OF EGGPLANTS.
The eggplant is subject to a number of
different diseases.
The most destructive and the most
important of these is the one
caused by the fungus, Phomopsis vexans.
While this disease is
known by a number of different common
names, the most ap-
propriate one is eggplant blight. A number of different
names
such as leaf spot, fruit rot, collar
rot and wilt are often used
for different forms of the disease.
Other diseases which are
often troublesome to some extent are
the bacterial wilt, caused
by Bacterium solanacearum, and the
Sclerotium wilt, caused by
Sclerotium rolfsii. These two diseases
are usually local and
only occasionally produce a serious
loss. Besides these, there
are several minor diseases, such as the
Rhizootonia rot and the
egcplant mosaic. These are of but little
economic importance.
In this bulletin, only the eggplant
blight will be discussed m
detail.
DISTRIBUTION AND PREVIOUS WORK ON BLIGHT.
The eggplant blight seems to be present
in all parts of the
United States, but is apparently more
troublesome m the south-
ern part of the country along the ocean
and gulf, where the
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rainfall and humidity are high. The disease wa^ first studied
about thirty years ago by Halsted (1) in New Jersey. In fact,
this was one of the first diseases studied by that pioneer phyto-
pathologist. He described some of the different stages of the
disease, but he did not recognize that these were all different
stages of the one trouble and he consequently described them as
being caused by two different fungi. In later years, Smith
(9, 10), Wolf (11), Harter (4) and Sherbakoff (5, 6, 7, 8) have
studied the blight and have materially increased our knowledge
of the disease and of the fungus which produces it. Reference
to the articles published by these investigators will be made from
time to time in this bulletin. At the Louisiana Experiment
Station, this disease has been under observation and investiga-
tion for a period of about ten years, and in this bulletin are given
the results which have been obtained.
FIGURE 1.
Eggplant blight on young seedlings.
5
DESCRIPTION OF THE BLIGHT.
The blight attacks all parts of the eggplant
above ground,
including the stems, leaves and fruit, and occasionally
it grows
down into the roots from the stem lesions. It also
attacks the
plants in all stages of their development, often
being present
on the small seedlings as they emerge from the
ground and
remaining on the plants until they die with the
disease or are
killed by°frost in the fall. The loss caused by the
disease de-
pends to a considerable extent upon the time of infection.
' If the
disease is present upon the young seedlings, the crop
produced
is usuallv small. Normally, however, the
disease does not be-
come prominent until the plants are fairly large,
and under
these conditions, the plants generally make a fairly good
early
crop before the disease becomes widespread.
After the plants
become thoroughly infected, very little good fruit
develops.
THE DISEASE ON THE SEEDLINGS.
Often, when infected seeds are planted, the disease shows on
the young seedlings shortly after they are through
the ground
(Fig. 1). The young stem turns black at the surface
of the
groimd and in a"^ short time it rots off, causing the
young plant
to fall over and die. The appearance of these young
plants is so
similar to ones attacked by the common ''damping off" fungus,
Rhizoctonia. that it often takes a microscope to
make certain
which disease is present. Sometimes the blight can
be told on
the seedlings by the presence of the pycnidia which
can be seen
with a hand lens or even with the unaided eye, but the
pycnidia
are not always present.
THE DISEASE ON THE MAIN STEM.
In the fields set from seed beds in which the disease is
present,
plants often show an infection on the main stem.
The stem
(Fig 2) is usually affected near the surface of
the ground. The
extent of the infection is generally from two to
six inches,
though it may be as much as eighteen inches. This stem infec-
tion first manifests itself by the slow growth of the
stem tissues.
The infected portion of the stem is considerably less
in diameter
FIGURE 2.
Eggplant blight on large stems.
than the healthy portion either above or below. During the
early stages, the outside of the stem looks perfectly healthy but
later the layers of the cortex become black in color and dry up
or rot off. Usually the bark cracks and peels off. Fruiting
pustules may or may not form on these diseased areas. Harter
(4), in his study of this disease, failed to find the fungus fruit-,
ing on the stems but the pustules have frequently been seen in
Louisiana. Possibly a humid and warm climate is more favor-
able to their development.
The woody tissue in the inside of an infected stem usually
becomes more or less dark in color, and this color frequently ex-
tends for a considerable distance beyond the portion that shows
the disease on the outside. The inside of the stem frequently
resembles very closely that of plants, such as cotton and tomato,
that are affected with Fusarium wilt disease. In a recent article,
Sherbakoff states that in the diseased stems of the eggplant,
the woody tissue is not always discolored but observations made
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transfers made irdm this discolored woody tissue usually give
pure cultures of the blight fungus.
As a rule, plants that have the stems affected do not grow
very well and rarely produce any marketable fruit. The plants
remain small and stunted and usually die early in the season.
They rarely stay alive longer than the middle of the season.
Sometimes the plants die very gradually, the leaves, beginning
with the lower ones, slowly turning yellow and finally falling.
Plants dying in this manner resemble cotton and tomato plants
affected with the Fusarium wilts. At other times, however, the
plants wilt very rapidly and die in a few days.
Sometimes in badly affected fields (Fig. 3) the number of
plants showing stem infection will run as high as ninety per cent,
but this is very unusual. As a matter of fact, the loss caused
by stem infections alone is very small. Occasionally a badly
diseased lot of seed will produce a high percentage of stem in-
fections but under ordinary field conditions with the general run
of seed, plants affected in this manner are scattering. However,
from_ a control standpoint, these scattering diseased plants are
very important, as they form centers of infection from which the
whole field may become infected.
|'*tr"' ft. 4^
FIGURE 4.
First stage of eggplant blight spots on the leaves
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FIGURE 5.
I.eaf spots produced by the eggplant blight.
This peculiar stem infection has been described
by both
Harter (4) and Sherbakoff (7). It is also very
probable that
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Halsted (2) noticed the same thing in New Jersey, as he speaks
of a stem disease that occurred on the plants. He did not,
however, associate the stem disease with the leaf and fruit in-
fections.
THE DISEASE ON THE LEAVES.
Eggplant leaves are usually severely affected by the blight.
As a rule, under field conditions, the presence of the disease is
first recognized by the spots on the leaves. The spots generally
appear first on the lower leaves, especially those that are in con-
tact with the ground, and from these, the disease gradually
spreads to the other leaves.
"When the spots first appear, they are small, more or less cir-
cular in outline and brown in color (Fig. 4). Under favorable
conditions these spots increase in size rapidly. As the develop-
ment of the spots depends more or less upon the veining of the
leaves, the older ones (Fig. 5) become variable in shape Tnd size.
FIGURE 6.
-b^ggplant blight produced by inoculation, showing a serious
leaf infection.
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They always have a definite, clear cut margin. The spots
coalesce readily and often cover nearly the, whole leaf.
After
the tissue in tie spot dries out it becomes somewhat lighter
in
color than at first. Sometimes when the disease is developing
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very rapidly, the affected portion of the leaf will have a slight
water-soaked appearance, but this soon disappears as the tissue
dries. As a result of the disease, the affected leaves gradually
turn yellow and finally die. They may hang on the bushes for
awhile (Fig. 6) but they are much more likely to shed.
The blight also manifests itself in another way on the leaves,
this being especially common during the last half of the season.
The leaves and young shoots become affected while unfolding,
with the result that they are killed before they have a chance
FIGURE 8.
Cankers on branches produced by the eggplant blight.
to reach any size. In Figure 7, are shown several branches in
which the young leaves have been killed in this manner. Late
in the season, on account of this phase of the disease, it is often
Tery difficult to find any leaves that have reached their full
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development. In Figure 16 is illustrated
a plant that has been
praetieally killed because of its inability
to produce leaves. This
form of the disease is really more serious
than the leaf spot stage
which is ordinarily noticed.
THE DISEASE ON THE BRANCHES.
On the branches, the disease develops in
the form of long,
somewhat sunken lesions (Fig. 8). These
lesions may develop
from any point of infection but they
usually develop from a
leaf or twig scar. The fungus grows
back into the branch from
FIGURE 9.
. , „
Eggplant blight on the Iruit and truit
stalks.
the infected leaf. While this form of
infection develops faster
in the direction of the long axis
of the branch, it also spreads
to some extent around the branch.
On young twigs, especially,
it may form a complete girdle and cause
the death of the whole
apical portion of the branch. Late
in the season, the number
of branches killed in this manner is
rather large.
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THE DISEASE ON THE FRUIT.
The eggplant frnit is very badly affected by the blight dis-
ease. In a favorable climate, the infection is usually so severe
that only a small amount of fruit matures after the disease is well
established. The disease appears in the form of spots or lesions
(i^ig. 9). These spots are sunken and more or less circular in
outline, and vary considerably in size. When there are only
one or two on a fruit they grow to a considerable size, often
nearly coveriug the surface. When there are many, as is usually
the case, they readily coalesce into one large lesion Th-se
lesions may form at any place on the fruit but they are more
common near the stem end. This is due to the fact that much
of the fruit infection follows down the calyx lobes and fruit
stalk. The fruit itself is covered with a waxy substance and
does not wet easily and so the spores do not readily adhere to
the surface. The calyx, however, becomes infected very readily
(Fig. 10) and the fungus grows from this into the fruit stalk
and then into the fruit itself.
The interior of the fruit (Fig. 11) decays rapidly. The
tissue under the lesion becomes dark colored. At first it is
somewhat spongy and dry but later it becomes more or less soft
and watery. The seed-bearing areas of the fruit seem to rot
faster than does the interior.
In the inside of the fruit, the fibro-vascular bundles are
often discolored and show as black lines running from the lesions
to the diseased stem. These lines show in Figure 11 The
presence of these discolored bundles suggests that some of the
lesions on the fruits may come from an inside infection.
Most of the fruits that are affected with the disease fall from
the plants before reaching maturity. This is due to the fact
that a considerable portion are affected at the stem end. After
the fruit falls, the rot continues until all portions are affected.
The fruit then dries down to a hard mummy, or if the weather
IS humid, disi-ntegrates. The few fruits that do not fall dry
into hard mummies and remain hanging on the bushes for some
time.
The blight fungus is found on all diseased areas on the fruit
calyx and fruit stalk. The fruiting pustules are seen as small
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darK-colored pimples, slightly larger
than pin points The lungus
continues to frnit on the mummied fruits
and also the dead fruit
stalks throughout the season.
FIGURE 10.
Eggplant blight on the fruit stalk and calyx.
THE DISEASE ON AND IN THE SEED.
Studies made upon the eggplant blight show
that it is capable
of being earried over the winter
on or in the seed. Young plants
Ki-owin- from seed planted in sterilized
soil will frequefttly have
the disease upon them. Whether this
infection comes rom
spores on the surface of the seeds or
from dormant mycelium
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within the seed coats has not been absolutely proven. It is more
than likely, however, that the infection may come from either
source.
Young plants growing from seed inoculated with spores
before planting always show a heavy infection with blight. As
tests have shown that the spores will retain their vitality for at
least ninety-two days when dried upon cover slips, there remains
little doubt that they will retain their vitality on the seed from
harvest until planting time. This has also been demonstrated
by a number of seed disinfection experiments. In practically
every experiment in which disinfectants have been used upon
eggplant seed, the percentage of infected seedlings has been
reduced. The disinfectants could hardly do any more than to
kill the spores or mycelium that might be on the surface of the
seed.
That the fungus which causes the disease may also be present
in the interior of the seed has been definitely proven. Sections
have been made from seed from diseased fruit and the presence
of mycelium within the seed coats has been demonstrated (Fig.
12). Extreme care was taken in selecting the fruit from which
the seed were taken for sectioning. None were used that showed
any sign of secondary infection. The mycelium is scattered
around in the open places in the seed and to some extent within
some of the cells. It has been observed in all parts of the seed,
even touching the young hypocotyl. The mycelium, however, is
not abundant in the seed and but very few cells show any dis-
integration. From the appearance of the sections, the seed were
apparently good and able to germinate. The presence
, of the
mycelium in apparently good seed makes it seem probable that
the disease is carried over in this manner. This is difficult to
prove as seed containing mycelium cannot be told from disease-
free seed before planting, and there is always the possibility
that the seed containing the mycelium will not germinate. How-
ever, it has been proven by experiment that it is impossible to
entirely eliminate the disease from seed by treating them with
disinfectants, such as corrosive sublimate and formaldehyde, and
this would seem to show that the disease was present in some of
the seed.
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DESCRIPTION OF THE FUNGUS.
The funo-us whic-li produces the
eggplant blight fruits abun-
dantly on all affected parts of
the plant above ground. The
mycelium is in the diseased portions of
the host and the fruiting
bodies, or pyenidia. form on or
just underneath the surface
lavers! The pyenidia are easily seen
with the naked eye, show-
iuo- as small black dots on the surface.
FIGURE 11
Interior of fruit affected with eggplant blis"
showing the decayed
area, the black flbro -vascular bundles and
the affected stem.
The pvcnidia are extremely variable in shape
and size, this
beinc^ largelv due to the part of the plant
upon which they de-
velop and also upon moisture conditions. In
Figures 13 and 14
are shown some of the dilierent forms
that the pycnidia may
assume * Thev are usually decidedly
flattened, though some-
times they are more or less sub-globose. They
are generally em-
—^^^T^m be borne in mind that there is ^'^^^^^jJZ^Z
'S.^--Mei! P?oli%S"?/.r4s isolated and
proven by inoculauon.
FIGUE-E 12.
Photomicrograph of a seed aftleeted with the eggplant blightshowing the presence of the mycelium.
bedded or partly embedded in the host tissue, but if the develop-
ment takes place under very moist conditions, they may be
entirely on the surface. They may be more or less flattened on
the top or the tip may be prolonged into a beak. The beaks are
usually better developed on the pycnidia on the old stems but
they are sometimes present even on the pycnidia that develop
on the fresh fruits.
The pycnidial wall varies in thickness from 10 to 30 microns.
It is usually thicker at the base of the pycnidium than on the
sides. The pycnidia -vary considerably in size. On leaves and
fruit they are ordinarily about 125 to 300 microns in width and
110 to 250 microns in height ; on stems on living plants, they
are usually slightly larger; on old stems that have been dead
for some time, they may reach a width of more than 700 microns
and a height of 800 to 950 microns. In pure culture, where the
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pycnidia develop very irregularly, they often become still larger
often reachmg a height of more than 1200 microns.
The pycnidia may also be more or less irregular While a
pycnidium ordinarily contains but a single cavity, there may
^
occasionally be more in the larger ones. There may also be in-
clusions of various shapes projecting from the bottom of the
pycnidium (Fig. 14a). Frequently also, the larger pycnidia
may have more than one opening or beak at the top (Fig. 13b)
The conidiophores upon which the spores develop form a layer
over the entire inner wall of the pycnidium.
Two types of spores develop in the pycnidia. For lack of
better terms, these will be spoken of as the Phyllosticta type of
spores (Fig. 15a) and the Phlyctaena type (Fig. 15b). Spores of
the Phyllosticta type are small, elliptical in shape, single celled
byalme, about 6-8x3-4 microns in size and usually contain two
prominent guttulae. These spores are typical of various species
of the genera, Phyllosticta and Phoma, and it was in these genera
that the blight fungus was placed for a number of years. Onlym the past few years has any other spore stage been known for
this fungus.
Spores of the Phlyctaena type are very long and narrow,
about 18-32 X 1-1.8 microns in size, hyaline, continuous and
usually sickle shaped, though they may be nearly straight at
times. These spores are similar to those of many species de-'
scribed m the form genus, Phlyctaena.
The spores of the two types may develop in separate pycnidia
or they may be produced in the same pycnidium. In Figure
14e is shown a pycnidium in which both kinds of spores are
present. As a rule, the Phyllosticta spores are more abundantm the early part of the season upon plants on which the disease
IS developing rapidly, while the Phlyctaena spores are more
abundant on old stems and mummied fruits. However, both
spores are liable to be found at almost any time on any part of
the plant. Both types of spores are remarkably constant in
shape and size whether they form on leaves, fruit, old dead
stems or in pure culture.
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THE FUNGUS IN PURE CULTURE.
The fungus grows very readily on most of the ordinary culture
media. Cultures are readily made by plating the elliptical spores
or by transferring diseased host tissues from the fruits or stems
to tubes. The growth is rapid in culture and pycnidia begin
to develop in a few days. The fungus produces both kinds oi
spores in culture. "With some strains, the Phyllosticta type of
spores predominates, while with others, the Phlyctaena spores
are more abundant. The optimum temperature for growth is
around 29 °C, though the fungus makes a good growth at any
temperature between 21 and 32°C. The fungus grows equally
Spores of Phomopsis vexans. (a) Phyllosticta type of spores;
as well either on a slightly acid or a slightly alkaline medium.
It does not grow well on strong acid media. All attempts to ger-
minate the Phlyctaena type of spores in culture media have been
failures. This agrees with results obtained by other investigators.
No ascogenous stage has as yet been proven to be connected
with the blight fungus though an extended search has been made
for one. Other similar species in the form genus, Phomopsis,
have ascogenous stages in the genus, Diaporthe, and it is reason-
FIGURE 15.
(b) Phlyctaena type of spores.
POSSIBLE ASCOGENOUS STAGE.
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able to suppose that the ascogenous stage of the blight fungus,
if
it is ever produced, would be in that genus.
An interesting member of the genus, Diaporthe, occurs very
commonly on old diseased eggplant stems during the winter
season in Louisiana, and it was thought for awhile that this might
be connected with the blight fungus, but this has not been
borne
out by experiment. This fungus was first found during the
winter of 1913-14 on old stems that had been left out in the open
to winter. Since that time, it has been found during practically
every winter. This fungus produces perithecia with long hair-
like beaks which project for some distance above the surface of
the stem.
This fungus has been repeatedly isolated in pure culture by
'
transferring single asci to plates. The ascospores germinate
readily and the fungus grows rapidly in pure culture. Cultures
of the Diaporthe are practically identical with those of Phomop-
sis vexans. The Diaporthe cultures produce two kinds of spores
that cannot be told from the spores produced by the blight
fungus. In order to determine whether the Diaporthe fungus
had any connection with the Phomopsis, a great many inocula-
tion tests have been made during the past several years. In not
a single test has the Diaporthe produced any infection on egg-
plants, while cultures of the Phomopsis used at the same time
always produced the blight disease. This would seem to show
that the Diaporthe has no connection with Phomopsis vexans.
Non-pathogenic cultures have also been frequently obtained from
eggplant stems on which no perithecia were present. While
impossible to prove, it was assumed that these developed from
conidia of the Diaporthe fungus.
IDENTITY AND NOMENCLATURE OF THE FUNGUS.
Until recently in the United States, the fungus causing the
eggplant blight was known under the name of Phyllosticta hor-
torum. This was the name used by Halsted in his early investi-
gations. The fungus has also gone under the names of Phoma
^olani and Ascochyta hortorum. In a recent publication, Harter
considers that none of these names can be used and he uses
instead, Phomopsis vexans. It is not necessary to discuss in de-
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tail the identity, nomenclature and synonomy of this fungus, as
this is all included in Barter's article. With our present knowl-
edge of the fungi occurring on eggplants, both in the United
States and Europe, the name suggested by Harter, Phomopsis
vexans, seems to be the one most acceptable for the eggplant
blight fungus, and consequently, the one used in this bulletin.
VARIATIONS IN CULTURES.
During the course of this investigation, a hundred ot more
different cultures of Phomopsis vexans have been isolated and
studied to some extent. These different cultures, or strains, have
shown some interesting variations. Three distinct types of vari-
ation have been noticed: variation in manner of infection, vari-
ation in rate and manner of growth, and variation in the ratio
of the two kinds of spores.
As regarding manner of infection, some strains have shown a
greater ability than others to attack the main stem and a lesser
ability to attack the leaves. This was particularly noticeable in
two strains that were isolated at nearly the same time, one from
a stem and one from a fruit. The first strain would produce a
very heavy damping off in the seed bed but would only produce
a moderate infection on the leaves. The second strain would
produce a heavy leaf infection but would not cause the plants
to damp off as severely as the first strain. This variation, how-
ever, was one of degree only.
The variation in the manner and rate of growth of different
cultures has been very marked. Some cultures on the same
medium would grow two or three times faster than others.
Furthermore, the slow-growing strains would make an uneven
growth. Certain portions of a colony would grow faster than
other portions. This uneven growth was not noticeable in the
fast-growing cultures. Some strains showed this slow and un-
even growth immediately after isolation, while others seemed to
change from the fast to the slow growth after growing for some
time in culture. Not all cultures, however, showed this change
in manner of growth. Some have been carried for years without
showing any change in habit of growth. Both the slow and
fast-growing cultures, when used in inoculation experiments,
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produced abundant infection. No satisfactory explanation can
be given for the variation in manner of growth.
Cultures of Fliomopsis vexmis produce both the short elliptical
spores and the long narrow ones, but different cultures show a
great variation in the percentage of the different spores. In
some cultures, the elliptical spores predominate, while in others,
the long spores are more abundant.
COURSE OF THE DISEASE.
The normal course of the eggplant blight in the field is com-
paratively simple. The first infection in the spring may come
from one of two sources, from the use of diseased seed for plant-
ing, or from spores from old diseased plant parts that have been
left in the field from the preceding year.
If diseased seed is used for planting, the disease will be
present on the young plants as they come out of the soil. A por-
tion of the young plants will damp off but some of them will
remain alive and will be set in the field with the disease on them.
The disease is carried to the field either as stem or leaf infections.
If old diseased plants of the previous year are left in the field
or in the immediate vicinity, spores developing on them will
be carried to the growing plants and will start the leaf spot stage
of the disease. After the disease gets a start in the field, it
spreads rapidly. It usually first shows on the lower leaves and
then spreads to the upper leaves, fruit and stems. Spores de-




AYhile this study of the eggplant blight has been in progress, a
large number of different inoculation experiments have been con-
ducted. These tests were necessary, not only to determine the
period of incubation, and method of infection, but also to de-
termine whether the different fungi in culture were really
Phomopsis vexans. As was stated on a previous page, cultures of
another fungus, which could not be told from PJiomopsis vexans,
were frequently isolated from eggplants and it was necessary to
test every culture by inoculation in order to prove its identity.
A large percentage of these inoculation experiments were carried
on in the greenhouse. Field tests were found to be impractical
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on account of the great danger from outside infection. Most of
the greenhouse tests were made by either spraying young plants
under bell jars, with a suspension of spores in water, or by
inoculating eggplant seed before planting.
From the greenhouse tests, it was found that the normal
period of incubation was from seven to nine days. In a few
tests when the weather was warm and the conditions were very
favorable, the spots first showed in slightly less than seven days,
while in a number of tests carried on in cool weather, the period
was considerably more than nine days ; but in a large percentage
of the tests conducted under ordinary temperature conditions, the
spots usually showed between the seventh and ninth days.
The spots first showed as very small brown specks (Fig. 4).
These grew rapidly and in three or four days they were two to
four millimeters in diameter and had the ordinary appearance
of blight spots.
It was not necessary to injure the host tissue in order to
have infection. The fungus entered easily the uninjured epider-
mis. Often there would be hundreds of spots on a single leaf.
In the seed inoculation experiments, the seed were dipped in
a very heavy suspension of spores and usually planted immedi-
ately afterwards. In all cases with virulent cultures, the young
plants began to die shortly after they came through the ground.
Some of the plants died very quickly, while some stayed alive
until they were fairly good size (Fig. 1). Furthermore, some of
the plants, although infected, had the external appearance of
being healthy, even when they were large enough to be set in the
field.
CROSS INOCULATION EXPERIMENTS.
All attempts to inoculate plants other than eggplant with
Phomopsis vexans have been unsuccessful. Many tests were
made with potato, tomato, pepper and some wild species of
^Solanum but no trace of any infection followed. These tests
were made under the best of conditions and eggplants were
olways used as checks. In all of the tests, the eggplants took
the disease readily.
SEED AND SOIL TREATMENT.
During 1913 and 1914 some experiments were run to test out
the effect of seed and seed bed treatment on the health of the
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plants after they were set in the field. The treatments included
the sterilization of the soil in the seed bed, disinfection of the
seed with formaldehyde and the inoculation of the seed with
spores of the blight fungus.
In 1913, two lots of soil were used in the seed beds, these
being identical with the exception that one lot was sterilized by
heat in the autoclave. In each soil was planted seed treated in
five different ways, as follows : (1) Seed left untreated as check;
(2) seed treated for fifteen minutes with a formaldehyde solu-
tion, made by mixing one part of commercial formaldehyde with
300 parts of water. (3, 4, 5) Three lots of seed treated with
three different cultures of Phomopsis vexans.
Eggplant seed are not very resistant to disinfecting solutions
and preliminary experiments showed that the formaldehyde
treatment given above was as strong as could be used without
materially injuring the germination of the seed. In fact, this
treatment decreased the germination to a slight extent.
The plants were grown in the greenhouse and then at the
proper time they were planted in duplicate plots in the field.
At various times during the following summer counts were made
of the number of plants that were dead or badly diseased. Plants
with leaf spots alone were not counted as badly diseased, as
spots were present on practically all of them. It was the aim
to count only the plants on which the disease had been carried
to the field from the seed bed. As a matter of fact, the plants
counted were largely the ones with stem infections. In Table 1
are given the results for the two plots. In the table the three
lots treated with three different cultures are combined.
TABLE I.
Effect of Seed and Seed Bed Treatment on Ei^P^ant Blight.
Soil Treatment.
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An examination of the table shows several points of interest
which may be briefly mentioned
:
1. Growing untreated seed in sterilized soil in the seed bed
did not have any marked effect on the severity of the disease in
the field after the plants were transplanted. However, the nse
of sterilized soil did increase the disease in plants that grew
from seed inoculated with spores. These plants were more se-
verely affected in the seed bed before transplanting than were
those in the unsterilized soil, and as was to be expected, later
showed more of the disease in the field. The increased severity
of the disease in the sterilized soil was due to the fact that the
sterilization eliminates the common bacteria and fungi in the
soil and gives the parasite a better chance to develop.
2. The formaldehyde treatment decreased the disease to a
slight extent in the unsterilized soil but did not seem to have any
influence in the sterilized soil.
3. The inoculation of the seed with the blight organism
caused a very heavy increase in the amount of disease present.
"While not shown in the table, the three different cultures were
not equally virulent. One of the cultures was much more viru-
lent than the other two and produced a much higher infection
in every case.
EXPERIMENTS IN 1914.
In 1914, experiments were tried with two different lots of
seed. One lot was ordinary commercial seed, while the other
was seed that was saved from diseased fruits at Baton Rouge
the preceding fall. The commercial seed was extremely poor,
showing a very high percentage of infection wherever planted.
The seed saved from diseased fruit was much better than the
commercial seed.
The commercial seed was used for an inoculation test. Some
of the seed were inoculated with a suspension of spores of
Phomopsis vexans just before planting. As a check, some of the
same seed were used without being inoculated. Both lots were
planted in sterilized soil in the greenhouse.
The seed from diseased fruits was used for a disinfection
experiment. Some of the seed were treated with a 1-300 formal-
dehyde solution for fifteen minutes just before planting, while
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another lot was left untreated. These seed were also planted in
sterilized soil in the greenhouse.
On March 4, when the plants were from two to three weeks
old, they were examined for the disease. The plants from inoc-
ulated seed were found to be badly infected. Many plants were
already dead; some were dying, and part of the rest had leaf
spots. On counting the plants in one row in the seed bed,
thirty-three were found to be dead or diseased, while twenty-five
were apparently healthy. The fungus was fruiting on many of
the plants. Some plauts that grew from the seed saved from
diseased fruit also showed a little of the disease, but the infection
was not heavy. There was also some infection on the plants
that grew from the uninoculated commercial seed. In the spri ng
these plants were set in the field and they were watched throu^^h-
out the summer. On July 22, a count was made of the good
plants. As in the preceding year, stem infections alone were
considered in separating the good and poor plants, as leaf spots
were present on all. In Table 2 are given the results.
TABLE 2.
Eftect of Seed Treatment on Eggplant Blight.
Seed Used Seed Treatment Number
of Plants
Percentage of Good Plants
Commercial 186 9.7%
Inoculated with
Phomopsis rexans 72 2.8%
From diseased fruits .... None 256 86.0%
From diseased fruits. . . . Formaldehyde 339 94.0%
As seen by the table, the commercial seed were very poor and
consequently the value of this test was reduced. Yet even with
the poor seed, the inoculation with the blight fungus increased
the infection.
The formaldehyde treatment again reduced the infection to
a slight extent but did not eliminate it. It seems probable that
a considerable portion of the infection was on the inside of the




Eggplant varieties do not show equal resistance or suscep-
tibility to the blight disease. Of the three common varieties,
Black Beauty, Mammoth Purple, and Florida High Bush, the
Florida High Bush is much more resistant to the disease. Plants
of this variety will usually continue to make a few fruits all
through the summer, even when the blight is very severe and
long after the Black Beauty and Mammoth Purple plants are
practically defoliated. The resistance of the Florida High Bush
results in greater yields and a longer picking season. (See
Tables 3 and 5, and Figure 18.) The Florida High Bush takes
the disease easily and is injured severely, but compared to the
other varieties, it shows considerable resistance.
For no other reason than its relative resistance to the blight
disease can the popularity of the Florida High Bush in certain
parts of the South be explained. It lacks both the quality and
earliness possessed by the Black Beauty. Also when the blight
is not present it does not yield as well. However, with the
blight present, as is usually the case, it far exceeds varieties of
the Black Beauty type in yield.
CONTROL OF THE EGGPLANT BLIGHT.
The eggplant blight has been found to be a disease very
difficult to control in a climate such as that of Louisiana. None
of the ordinary control methods have given satisfactory results.
The reasons for this are rather numerous and include the follow-
ing: (1) The ability of the fungus to live over the winter on
and in the seed; (2) The ability of the fungus to live over the
winter and develop the following spring and summer on the old
dead eggplant parts; (3) The ability of the fungus to develop
on any part of the plant above ground; (4) The great rapidity
with which the fungus develops and spreads in the field; (5) The
ability of the fungus to attack the interior portions of the stems
;
(6) The abundance of spores that the fungus is able to produce
on affected portions of the eggplant; (7) The extreme suscep-
tibility of most eggplant varieties; (8) The presence of stellate
hairs on the leaves, which readily hold the spores and also pre-
vent the satisfactory spreading of spraying solutions ; and (9) the
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waxy covering on the fruit which hinders the sticking of spray
solutions.
In controlling or checking a disease of this character, a num-
ber of things must be taken into consideration. These include
the use of clean seed and rotation, the burning of all plants at the
end of the season, seed treatment, the use of strong plants, and
protection by spraying.
CLEAN SEED AND ROTATION.
As the eggplant blight is commonly carried over the winter
on and in the seed, the use of clean seed becomes very important.
It is impossible to buy seed known to be free of the eggplant
blight on the market. Many different lots of seed have been used
during the progress of this work on this disease and practically
all have shown more or less disease present. Occasionally a lot
of seed is very severely affected like the lot described on a pre-
vious page under ''Seed Treatment," where more than ninety
per cent were affected, but this is very unusual. Usually there
is just enough of the disease present to start a good infection in
the field.
Possibly the best procedure at present would be for each
grower to save his own seed, provided he can find fruits free of
the disease. Seed saved from the first fruits to ripen would be
the most satisfactory, as these are less likely to be affected.
Rotation is absolutely necessary. The blight fungus lives over
very readily from one year to the next on fragments of old
plants that may have been left in the field. Nothing less than
a three years' rotation should be used, and furthermore, the new
field should be as far away from the one of the preceding year as
is possible to have it.
Planting home-saved seed on new ground, however, does not
ordinarily prevent an outbreak of the disease, though the chances
are that it will be delayed. A number of attempts have been
made to grow a healthy crop on the Experiment Station grounds
by planting seed saved from healthy fruit at some distance away
from the eggplant plots of the previous year. None of these
have been entirely successful. While the disease was slower in
getting started in these fields, it was never eliminated. Whether
this was due to a failure to obtain absolutely healthy seed or
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whether the disease started from some infectious material in
the neighborhood was never definitely determined. The latter,
however, seemed the most probable.
There is even the possibility that the fungus will live and
spread as a saprophyte on old dead vegetation other than that of
eggplants.
DESTRUCTION OF OLD PLANTS.
As the disease lives readily from year to year on the old dead
plants, it is very evident that these should be pulled up and
burned as soon as the crop is over. The sooner the plants are
destroyed, the better is the chance of eradicating the disease.
The plants should never be disposed of in any other way than
by burning.
TREATMENT OF SEED.
The seed experiments which have been tried have never given
entirely satisfactory results. As has been explained, on a pre-
ceding page, this is probably due to the fact that some of the
infection is within the seed coats. However, the use of formal-
dehyde has, in nearly every case, been followed by a slight de-
crease in the amount of disease and consequently its use is to be
recommended. The seed should be soaked for not longer than
fifteen minutes in a solution made by mixing one part of com-
mercial formaldehyde in three hundred parts of water. A longer
treatment, or a stronger solution is likely to injure the germina-
tion of the seed. The seed can be planted immediately after the
treatment.
USE OF STRONG PLANTS.
A very important thing to be considered in the control of the
eggplant blight is the use of very strong plants. Young egg-
plants should receive very different treatment in the seed bed
than plants of almost any other vegetable. It is the ordinary
practice with tomatoes, cabbages, peppers and other similar
plants to hold back the water in the seed bed in order to check
their growth and produce a strong root development. This prac-
tice, however, is not suitable to the eggplant. The growth of a
young eggplant should not be checked. A stunted eggplant will
recover but its recovery is slow. The most desirable practice is
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to push the growth as much as possible. This is
best accom-
plished by giving the young plants plenty of room
in the seed
bed and also plenty of water after the danger of
damping off is
past. When the plants are set in the field, they should be
m a
rapidly growing condition. If the plants are
in this condition,
they will start growth immediately and will grow
rapidly, with
the result that they are likely to make a good early
crop before
the blight has a chance to injure them materially.
However, if
the plants have to recover from an early checked
or stunted
growth, they will be so far behind that the blight
is likely to
ruin them before many fruits are produced. This is very
well
illustrated by an experiment conducted during the
season of
1920. Seed of three different varieties were
planted in two
different seed beds. In one seed bed, the plants were
given plenty
of room and plenty of water; in the other seed bed, the
plants
were more crowded and the water was held back as is
customary
with many other plants. The plants in the latter bed did not
suffer from lack of water but they did not make the vigorous
growth the others did. The seed was planted during the
first
week in February and the plants were set in the field
about
the. middle of April. Plants from the first bed ripened
fruits
for two weeks before those from the other bed. Plants
from
both beds reached their maximum production during the week
ending July 10. After that date, the yield of all was greatly
reduced by the blight. But up to that time, the plants from the
first seed bed had been producing for five weeks, while the
plants from the other had been producing for only three weeks.
In Table 3 is given the total yield of fruits for the entire
season,
figured on a basi^ of a hundred plants. The yield by weight,
of course, paralleled the yield by number.
TABLE 3.
Yield From Strong and Stunted Plants.
Variety |
-
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The difference in yield as given in the table represented a
difference of practically two tons to the acre in favor of the
plants that were not stunted in the seed bed ; and this increase all
came from the increased yield in the early part of the season
before the blight ruined the plants.
PROTECTION BY SPRAYING.
As spraying with some fungicide, such as Bordeaux Mixture,
is usually advocated for the prevention of such a disease as the
eggplant blight, spraying tests have been made during the past
four years. As spraying is often not as satisfactory in Louis-
iana, where the summer rainfall is very heavy, as it is in other
parts of the country, results which have been obtained here may
not be applicable to other sections. However, the results show
the difficulties in the control of the disease.
SPRAYING EXPERIMENTS IN 1917.
During the season of 1917 three different varieties of egg-
plants—Black Beauty, Mammoth Purple and Florida High
Bush—were used in a spraying experiment. Two rows were set
with each variety and one row of each was sprayed. The plants
were sprayed with 4-4-50 Bordeaux Mixture, on May 3, May 12,
May 22, June 12 and August 29. The first spraying was made
about three weeks after the plants were set in the field. The early
part of the season was very dry and the disease did not develop
severely until August. No particular difference was noticed
during the early part of the season as to fruit rot, though there
seemed to be slightly less leaf spot on the sprayed rows. During
the latter part of the season, the plants that had been sprayed
were greener and had more foliage than the unsprayed plants,
but during this period practically all of the fruit rotted. The
yield for the season of the individual rows is given in Table 4.
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TABLE 4.
Yield in Spraying Experiments, 1917









As shown by the table, the test in 1917 showed no
beneficial
results from spraying. ^
SPRAYING EXPERIMENTS IN 1918.
In 1918, a spraying test was made on two varieties, Black
Beauty and Florida High Bush. Two rows of each variety were
sprayed and two were left as checks. The plants were sprayed
four times. May 14, May 29, June 27, and July 18. The spray
solution was 4-4-50 Bordeaux Mixture. A count was made of
the number of good fruits gathered during the season. The last
picking of the Black Beauty was made on August 31 and of the
Florida High Bush on September 10. No healthy fruits devel-
oped after these dates. The number of fruits gathered during
the season is given in Table 5.
TABLE 5.
Yield in Spraying* Experiment, 1918.








An examination of the table shows that spraying four times
did not give satisfactory results in 1918.
SPRAYING EXPERIMENTS IN 1919.
In 1919, only a small patch of eggplants was available for a
spraying test. However, a portion of a row consisting of eleven
plants was sprayed with 4-4-50 Bordeaux Mixture, to which was
added one per cent of oil distillate. The oil distillate was used
36
as a sticker. The plants were sprayed on June 16, June 28, July
7, July 14, July 24, July 30, August 6, and August 13. By
using a sticker and spraying the plants frequently, it was thought
that they might be protected well enough so that they would
hold the fruits. The oil distillate worked very well as a sticker,
but the disease was not prevented. On August 26, there were
practically no healthy fruits on either the sprayed or the un-
sprayed plants.
SPRAYING EXPERIMENTS IN 1920.
Having had such poor results in the previous experiments, an
attempt was made in 1920 to keep the plants covered with the
fungicide from the time of the first application until the end of
the season. The field used for the test was divided into six
equal plots and each plot was set with three different varieties,
one row to each variety. The varieties used were Black Beauty,
Mammoth Purple and Florida High Bush. Until the fruit started
to develop, the spray solution used was 4-4-50 Bordeaux Mixture.
During the rest of the season, one per cent of oil distillate was
added to the Bordeaux. In Table 6 is given the dates each plot
was sprayed and solution used.
TABLE 6.
Dates of vSprayin?s and Solutions Used.
Plot Bordeaux 4-4-50 Bordeaux and Oil Distillate
5-25 6-1 6-8 6-15 6-22 6-29 7-6 7-13 7-20 7-27 8-2 8-10 8 -17
1 X X X X X X X X X X X X X
2 X X
^
X X X X X X X X X
3 X X X x' X X X X X X
4 X X X
1
X X X X X X
5 X X X X X X
6
!
As is shown by the table. Plot No. 1 was sprayed thirteen times,
at weekly intervals, beginning on May 25. Plot No. 6 was left
as a check and was not sprayed. The other plots were sprayed
at weekly intervals but the spraying was not commenced as early
as on Plot No. 1.
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The spraying was frequent enough so that the leaves
were
covered with the solution at all times, even
after the hardest
rains. The fruits also were fairly well covered,
though the solu-
tion did not spread as well on the waxy covering as
it should.
The eggplants were gathered at frequent
intervals and a
record was obtained of the number and weight picked each
week.
The record included both the good and diseased fruit
separately.
The last picking was on August 19. After that date,
no healthy
fruit matured on either the sprayed or the unsprayed
rows.
The soil in the different plots was as uniform as is
possible
to obtain, but after watching the plants
through the season, it
: W*^ - JPP- *i
FIGURE 16.
Typical plant from unsprayed plot in spraying experiment in 1920.
Plant photographed September 4, 1920.
seemed evident that the plants in Plot No. 3 did not grow quite
as well as those in the others. Also the Florida High Bush row
in Plot No. 1 did not have an equal chance with the others as it
bordered on a plot of sugar cane.
The season of 1920 was very wet, making ideal conditions for
the development of the blight. By July 1, spots began to show
38
on the leaves of most of the unsprayed plants. This was at the
time the first fruit were developing.
The spraying had a very evident effect on the appearance of
the plants. The leaf form of the disease was prevented to a con-
siderable extent. At the end of the season, the sprayed plants
were fairly well covered with foliage, while the unsprayed plants
were practically defoliated. The appearance of typical plants
is shown in Figures 16 and 17. The spraying also checked the
FIGURE 17.
Typical plant from plot sprayed eleven times. Variety, Black Beauty.
Photographed September 4, 1920.
twig blight form of the disease. The spraying also checked the
fruit rot to some extent, though this was not quite as marked as
was the effect on the leaves. In Tables 7, 8, and 9 are given the
results obtained with all of the varieties in all of the plots, in-
cluding the total weight of healthy and diseased fruit and' the
percentage of fruits (by number) that were healthy at picking
time. The weights are figured on an acre basis.
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TABLE 7.






Total Yield in Tons Per Acre
1
Good Fruit Diseased Fruit
1 13 83 12.75 1.03
2 11 67 9.12 1.83
3 10 64 9.17 1.87
4 9 62 9.49 1.81
5 6 39' 6.44 2.73
6 0 43 7.08 2 35
TABLE 8.









Tctal Yields in Tons Per Acre
Good Fruit | Diseased Fruit
1 13 81 9.19 1.01
2 11 70 11.05 1.90
3 10 57 7.44 2.08
' 4 9 56 9.49 2.69
5 6 44 6.85 2.43
6 0 ! 39 5.13 2.30
TABT.E 9.
Results of Spraying Experiments in 1920.





Total Yield in Tons Per Acre
Good Fruit Diseased Fruit
1 13 83 9.94 0.77
2 11 81 14.04 1.07
3 10 61 8.73 1.97
4 9 73 10.50 1.23
.
5 1 6 71 10.64 1.42
6 1 0 48 7.86 I 2.57
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An examination of the tables shows that there was a more or
less gradual increase in the percentage of healthy fruits with the
increase in the number of applications of the spray solution.
In the plot sprayed thirteen times, more than eighty per cent
of the fruit matured, while in the check, less than fifty per cent
matured.
With the Black Beauty and Mammoth Purple varieties there
was not much gained by spraying the plants only six times. It
would seem that if the spraying is delayed uniil the fruits begin
to develop, the disease cannot be readily checked on very sus-
ceptible varieties. With the Florida High Bush, a variety which
is somewhat resistant to the disease, six sprayings materially
checked the disease.
The actual results obtained in this spraying experiment are
perhaps better shown by the curves in Figure 18. The curves
show graphically the weight of good fruit picked each week from
the check plot and also the one sprayed eleven times. The plot
sprayed eleven times was used in preference to the one sprayed
thirteen times, on account of the fact that one row of the latter
was too close to a plot of sugar cane. The curves show that the
picking season was considerably prolonged in the sprayed plots.
RESULTS OF SPRAYING EXPERIMENTS.
The spraying experiment conducted in 1920 shows that spray-
ing will check the eggplant blight disease to some extent, pro-
vided that the plants are sprayed thoroughly and consistently
every week from early in the spring until late in the season.
However, it is very doubtful if such spraying will be found
profitable. The cost of the spray material and the expense of
application would in many cases, at least, be greater than would
be the value of the eggplants that were saved. On account of the
large size of the plants, it takes considerable solution and also
considerable time and patience to spray thoroughly a block of
eggplants. Unless a fairly high price can be expected for the
crop, it is doubtful if spraying will be found profitable.
If the plants are not sprayed thoroughly and if the spraying
is not continued through the whole season, the materials used
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6-26 7-10 7-24 8-7 8-21
FIGURE IS.
Curves showing the number of eggplant fruits picked per week
during the season of 1920 from one hundred plants in the un-
sprayed plot and from the same number in the plot sprayed eleven
times. (A) Sprayed plants; (B) L'nsprayed plants: (I) Variety,
Black Beauty: (II) Variety, Mammoth Purple; (III). Variety,
Florida High Bush.
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clusively shown by the spra^dng experiments of the first three
seasons and also by Plot No. 5, in the 1920 test. A few appli-
cations of the spray solution seem to have had no good effects.
It is possible that in climates with less rainfall, spraying might
become profitable. •
GENERAL CONTROL RECOMMENDATIONS.
Briefly, the methods of control for the eggplant blight which
can be recommended are as follows
:
1. Use a three-year system of rotation.
2. Immediately after the crop is harvested, pull up and burn
all the plants.
3. Disinfect the seed just before planting, with a 1-300 for-
maldehyde solution for fifteen minutes.
4. The young plants should be strong and vigorous when set
in the field. This condition can be brought about by giving the
plants plenty of room in the seed bed and by watering them
frequently. The plants should not be checked by holding back
the water. - • ; v
5. The plants should be ready as early as possible.
6. In regions where the disease is severe, grow varieties that
show some resistance to the disease.
7. If possible, use seed saved from healthy fruits during
the first part of the season.
SUMMARY.
The points brought out in this bulletin may be briefly summed
up as follows
:
1. The disease of eggplants, known as the eggplant blight,
and caused by the fungus, Phomopsis vexans, usually reduces the
yield of eggplants in Louisiana at least one-half.
2. The disease occurs upon all parts of the eggplant above
ground, producing leaf spots, fruit rot, stem cankers and twig
blight. It also causes a damping off of the young seedlings.
3. The disease is carried over the winter on and in the seed.
The mycelium of the fungus can be found on the inside of the
seed.
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4. The fungus produces two kinds of spores in extremely
variable pycnidia.
5. No ascogenons stage lias been proven to be connected with
Phomopsis vemns, though a species of the genns.
Diaporthe.
which cannot be told from it in pure culture, is often found
on
dead stems.
6. The disease is easily produced by inoculation. The
fungus
is able to penetrate the uninjured tissues of the host.
7. The period of incubation is usually from seven to
nine
days.
8. Inoculation experiments on plants other than
eggplants
have not been successful.
9. The disease cannot be eliminated from the seed by
dis-
infectants, but it can be reduced slightly.
10. Inoculating the seed Avith spores increases the
amount
of infection.
11. Spraying with fungicides, when properly done, will
check the disease, but it is questionable if it will be found profit-
able.
12. All varieties do not show equal susceptibility to the dis-
ease.
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